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INTRODUCTION 


This paper is one of a series on mining and milling methods and costs 
being published by the sSureeu of Mines. It describes the operations at a 
successful small-tonnage gold mine in one of the newer and more inacces- 
sible mining districts of central Idaho. 


LOCATION 


The Golden Anchor mine is in the Marshall Lake mining district, Idaho 
County, Idaho. It is 50 miles by road north and a little east of the near- 
est railroad point at McCall, idaho, and 17 miles north of the nearest post 
office at Burgdorf, Idaho, in the high mountains of central Idaho; the 
region has been opened to automobile travel only within recent years. The 
mine is on the south slone of the main Salmon River canyon at an altitude 
of 6,500 feet, and 4,500 feet above the Salmon River. 


- HISTORY 


The vein was discovered in 1914 by a man named Fox who sold it to 
L. T. Holte. Holte drove the adit now known as the c0Q0-foot level, built a 
camp and mill, and mined the ore above this level; he then sank a shaft to 
tne 300-foot level but ran into financial difficulties. The Golden Anchor 
Mining Co. was then organized; a 1,60C-foot crosscut adit was driven and 
the vein cut on the 600-foot level. In 1932 the United Verde Extension Min- 
ing Co. purchased a controlling interest and developed the mine intermit- 
tently until the summer of 1935, when a 50-ton mill was constructed at the 
portal of the 600-foot level crosscut. A vnroduction of approximately 30 
tons a day has been maintained since the completion of the mill, 


CLIMATE AND VEGE TATION 


The climate is characteristic of the high mountains of central Idaho; 
the summers are cool and snort, the winters long and cold; a winter tempera- 
ture of 40° below zero is recorded frequently. Snow may fall during any 
month of the year; at the altitude of the mine it covers the ground from 
November to May, inclusive; on the nearby higher ridges and in sheltered 
valleys the winter. snow does not melt until late June or early July. 


Although the country is rugged and the mountain slopes are steep, there 
is in most places @& thick covering of soil, which often renders prospecting 
difficult. Timber suitable for mining purposes grows abuecenvty. tn the 
etream valleys and on the less precipitous slopes. 
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Figure 1.—Underground workings, Golden Anchor mine. 
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TRANSPORTATION 


The mine is reached from the railroad at McCall, Ideho, by 38 miles of 
graded dirt road and le miles of narrow, ungraded mountain road, which 
crosses an 8,000-foot summit; it is closed to wheeled motor travel for 
seven months of the year. The road from McCall is nowhere less than 5,000 
feet above sea level and is entirely closed to wheeled motor travel for 
about 5 months of the year. During the winter, a regular mail and pas- 
senger service is maintained between Burgdorf and McCall by a tractor-drawn 
sled; however, no effort is made to maintain regular communication between 
Burgdorf and the mine except by foot travel or dog team. In emergencies, 

a caterpillar "22" tractor owned by the mining company has hauled a sled 
and 4,000 pounds of supplies from Burgdorf to the mine in one day after the 
trail had been broken. In the summer of 1936 an emergency winter landing 
field was cleared near the mine to facilitate the air transport of sick or 
accident cases to the hospital. 


Food and other supplies sufficient to last through the seven winter 
months must be stocked before the roads are closed in the fall; this re-. 
quires careful planning and accurate control of operations to insure against 
enforced shutdowns, Since the mine is not provided with cold-storage fa- 
cilities, animals to supply fresh meat for winter use must be brought in on 
the hoof and fed until freezing weather, 


At present a Forest Service road is being built up the Salmon River 
canyon from Riggins; in a few years it probably will be possible to build a 
tractor trail or truck road 8-1/2 miles long from the mine to connect with 
the Forest Service road on the Salmon River, thus greatly lengthening the 
transportation season; such a road could probatly be kept open without ex- 
cessive cost during the mtire year, 


Road Construction 


In preparation for ultimate connection with the Salmon River road, 2 
miles of 6-1/2-foot tractor trail was built during the summer of 1937 with 
the "2e" tractor equipped with an angledozer. On open side-hill construc- 
tion this small tractor, with a crew of two men, built 800 feet of trail 
per day at a daily cost of $11.50 for fuel, oil, and wages. The excavation 
averaged 3-1/2 feet deep on the inner side, 


GEOLOGY 


The Marshall Lake mining district is in the heart of a great mass of 
granitic rock known as the Idaho batnrolith. In the vicinity of the mine 
are a number of small areas of schist and gneiss, which apparently are rem- 
nants of the pre-Cambrian rock into which the batholith was intruded.. 


The Golden Anchor ore occurs in a quartz vein that has a general strike 
of N. 50° E. (fig. 1) and a dip of about 50° southwesterly; however, there 
are many local variations in strike and dip. The ore-bearing parts of the 
vein average about 2 feet wide; however, the width may vary from & to 36 
inches within a very short distance. Both walls of the vein may be schist, 
gneiss, or quartzite; in other places one wall may be quartzite and the 
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other wall schist or gneiss. The planes of foliation of the schist and 
gneiss strike at rignt ansles to the vein and din 30° to 60° westerly. 

The vein is elways stronger where one wall is schist or gneiss; where both 
walls are cuartzite it often becomes a mere slip plane carrying very low | 
values, Gangve is almost entirely absent along the productive ore shoots. 


The vein is cut by a series of feults, most of which strike North 30° 
to 60° East and dip 30° to 70° northwesterly. These faults displace the 
vein from a few inches to 50 feet horizontally; most of them are evidently | 
premineral and have had a strong effect on the locelization of ore shoots. 
In many cases tl.e ore shoots have apparently been localized by damming of 
the mineralizing solution below the intersection of a northeast fault with 
the vein fracture. It is also noticeable that the strongest ore bodies are 
formed in those parts of tne vein fracture where the fault movement has been 
strong and nearly at right angles to the vein fracture; on the other hand, 
there is relatively little ore where the fault movement is weak or forms an 
acute ansle with the vein fracture. Furthermore, the ore usually is cut off 
abruptly against the right angle faults but pinches out gradually as it ap- 
proacnes those faults that intersect the vein at more acute angles, These 
facts suggest the assumption that the vein fracture was formed by the 
tensional stresses set up by movement along the northeast faults, with the 
result that the strongest ore bodies are in those parts of the fracture sub- 
ject to the least shearing and the greatest direct tensional movement. 


Oxidation has been strong near the surface and has continued along cer 
tain channels to the lowest workings; the surface ores and percolation chan- 
nels are often stained with cerarsyrite, malachite, and ferrous sulphate. 

In the lower levels, sulphide mineralization consists of tetrahedrite, ga~- 
lena, sphalerite, molybdenite, and pyrite with free zold. There is consider- 
able scheelite in the upper workings. The ratio of silver to gold in the 
upper workings is atout 2 to 1; in the lower levels this ratio rises to 4 

to 1 and sometimes is as high as 20 to 1. It is believed that this erratic 
distribution of silver is due to solution (and subsequent precipitation) by 
downward percolating surface waters. 


DEVELOPISENT AND MINIKG 


Develonment Openinzs 


The mine is developed throuzh a 1,@0-foot adit crosscut to the vein 
on the 600-foot level and through several shorter adits on the upper levels, 


On the mein or 600-foot level sre 2,U00 feet of drifting on the vein 
in Golden Anchor ground and an additional several hundred feet in adjoining 
Sherman-Howe ground. Four other levels of varying lengths develop the vein 
tetween the o00-foot level and the surface. These levels have been driven 
at intervals of 45 to £00 feet; on the basis of past experience it is now 
planned to drive future levels at 1le0-foot intervals, measured along the 
vein. : 
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Figure 2.- Drift rounds at Golden Anchor mine. 
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During 1937 a 2-compartment vertical shaft was sunk about 200 feet 
vertically (equivalent to 260 feet on the vein) below the 600-foot level. 
The shaft cut the vein approximately half-way between the 600- and &00~foot 
levels, The skip compartment is 4-1/2 by 5 feet and the manway compartment 
is 4-1/2 by 3 feet in the clear. 


Drifting Methods 


Drifts and crosscuts are 5 by 7 feet in cross section, Crosscuts are 
nearly always untimbered; drifts must frequently be timbered with full sets. 
when going through broken ground, but in ordinary ground they may be un- 
timbered or the back may be supported with an occasional stull. Stope fill- 
ing usually is supported entirely on stulls. 


Ingersoll-Rand L-74 drifters, using 1~1/8-inch round lugged steel, are 
used for drifting; vit gages start at 1-7/8-inch and are reduced by 1/8 inch 
for each change. Rounds are drilled by one miner on day shift and are mucked 
out by one mucker on night shift; an average of 4,25 feet is broken per 
round drilled. The avers7e advance per day is 3.75 feet, including all de- 
lays. Nearly all driftins is on company account. 


The number of holes per round.varies from le in soft ground to ee in 
hard ground in drifts and in crosscuts, A "toe" cut is used in soft ground; 
in hard ground a pyramid cut or vurned cut is used. The burned cut is found 
to be particularly rdvantageous in blasting herd ground near timber; the two 
diagonally opposed holes of a four-hole cut drilled at the corner of a 9- 
inch square are each loaded with 8 sticks of 60-percent gelatin and blasted 
Simultaneously; the other two cut holes, x ~ x, are not loaded. The two 
types of drift round are illustrated in figure e. 


In most drift rounds an average of 5 sticks (1-1/Z- by 8-inch) of gola- 
tin dynamite is used per hole; }0-percent strength is used in soft and or- 
dinary ground, 60-percent strength in hard ground, 


Raising Methods 


All raises have two compartments; one is used for a manway and sup- 
plies, the other for an ore chute, A few raises in especially favorable 
ground are stulled and lagged; each compartment is 3 by 4 feet in the clear. 
All other raises are cribbed with 4-1/2—inch half-round timber} each com- 
partment is 3 by 3 feet in the clear. Although the stulled and lagged 
reises require less timber, careful cost studies have shown them to be more 
expensive in over-all costs than the cribbed raises, which require less 
labore 


Stope raises are carried up with the stope; development and explor- 
atory raises are driven with hand-rotated Ingersoll-Rand N 79 stopers using 
l-inch quarter-octagon steel. Because of the isolation of the mine and the 
consequent difficulty of obtaining spare parts in emergency, the comparative 


mechanical simplicity of the hand-rotated stoper is considered to outweigh 
soo ee of the self—rotated i 
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i 5-foot round is pulled with 15 holes, using a V-cut; the usual powder 
charge is 5 sticks of 40-percent-strenzth gelatin dynamite to the hole. One 
miner and a helper drill and blast one day end timber the next; this re- 
sults in an average of 2-1/2 feet per day. 


Sinking Methods 


Shaft rounds are drilled with Ingersoll-Rand BCRW 430 jackhammers us- 
ing 7/8-inch hexagon steel in soft ground; in hard ground an L 74 drifter 
fitted with "plugger" hendles is used. Rounds 3-1/2 feet deep are pulled by 
a round of 24 holes, using a V-cut; the holes are arranged “in 8 rows of 3 
holes each, the two center rows constituting the cut. The usual powder 
charge is 90 sticks of 40-percent gelatin dynemite rer round; all shaft 
rounds are fired electrically. 


Two miners drill and blast a round on day shift and two muckers clean 
out the round on night shift; timber sets on 6-foot centers are placed in 
two shifts. This results in an avereze advance of enproximately 2-1/2 feet 
per day. 


Locally cut Douslas vir is used for shaft timbers; wall plates and 
posts are & by 8 inches and divicers & by 6 inches in section. 


Stoping Methods 


Ore is broken by resuing in flat-baci: cut-and-fill stopes as illus- 

_ trated in figure 3. Stopes are started directly from the drifts; the stope 
fill is supported on 8~inch stulls placed 5 feet apart and covered with 3- 
inch round or sawed lagging. Another row of stulls, without lagging, is 
placed 5 feet above the first row for the purpose of arching the fill and 
relieving the load on the drift timbers; stulls in the second row are stag- 
gered with relation to those in the first row, 


Two compartment cribbed raises svaced about 35 feet, center to center, 
or 30 feet from inside to inside of the ore compartment are carried up with 
the stope. One compartment is used for ore, the other for men and supplies. 
Tugger hoists with 3/8-inch steel cables are used to hoist supplies in 
small steel skins running on Wooden slides in the manway compartment. 


Stopes are carricd 4 feet wide, measured at right angles to the vein? 
inasmuch as the vein averages about.2 feet wide, the ore and waste usually 
are broken alternately by resuing. In ©5 to 70 percent.of the working faces 
the ore is first broken onto overlapping steel mucking plates and shoveled 
into the ore raise; the plates are-then taken up and either the hanging— 
wall or footwall broken and allowed to lie for stope filling; in other places 
the process is reversed by breaking tre waste first; ore is carefully sorted 
in the stopes. Occasionally, where the vein is exceptionally wide, it is 
necessary to place extra shots in the footwall to fill a stope. 


Stope filling is kept within about 6 feet of the face; an occasional 
stull is required to support weak sections of the hangingwall until a stope 
is filled. It is seldom, if ever, necessary to draw waste from the stopes, 
nor is filling brought into stopes from other working places, 
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Figure 3.—Stoping method at Golden Anchor mine. 
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Each miner, assisted by a mucker, does all drilling, timbering, and 
other work required in his working ered Hand-rotated stopers are used, 
as in raising; an average of eight 4-foot holes are drilled and blasted 
per machine shift; the usual powder charge is three sticks of 40-percent- 
strength gelatin dynamite per hole. In some worling places blasting is done 
twice a shift; all drilling and blasting is done on day shift. Inasmuch as 
there is insufficient air to operate all drills et the same time, drilling 
time is alloted to each miner by the shift boss. 


On tne main level, steel and other supplies are delivered to the stopes 
and transfer raises by the motormen. Supplies for the upper levels are 
hoisted through the transfer raise by the hand trammer and distributed by 
him to the stope raises. The main transfer raise is an old stope raise ex- 
tending to the 400-foot level; this raise has been equipped with a small 
skip running on a 24-inch-gage track aad pulled by an air hoist. Stope min-~ 
ers or muckers take their supplies from the bottom of the stope raises. 


Tremning 


Ore from the uyper levels is tramnued to a transfer raise by hand in e0Q- 
cubic~foot-capacity cars, On the main or 600-foot level a Mancha "little 
trammer" pulls a train of 12 cars ot lo-cubic-foot capacity each, Up to 50 
cars of ore are trammed on dav shift and about 50 cers of waste on night 
shift, One motorman on each shift pulls all ore ehutes on the main level 
or trams waste from Cevelopment «nd handles 7-11 supplies. 


Chutes are 3 fect wide at the lip end flare to a width of 4 feet at the 
back, as illustrated in figure 4; they ere built of 3-inch plank throughout. 
A simple and efficient steel chute gate, which may be made by any blacksmith 
(fig. 4), can be operated safely end quickly by the trammer standing at one 
side of the chute and inserting a bar in the handle shown in the sketch. 


Sampling 


Development faces are sampled at 5-foot intervals by channels samples 
taken by the manager. Stope faces are sampled only when there is a doubt 
as to their value. A careful check of the results of channel sampling 
against actual mill recoveries plus tailings essay indicated a dilution of 


7.1 percent by value. 
MILLING METHODS 


Ore is treated in & 50-ton amalgamation-flotation mill operated two 
shifts a day. The flow sheet is shown in figure 5. 


Ore from the mine is received in a 50-ton bin covered with an 8-inch 
grizzly on which oversize is broken by hand. Two hund-operated gates con- 
trol the flow of ore from the coarse-ore bin onto a grizzly with a 3/4-inch 
space between the bars. The oversize is crushed in an 8 by 24-inch Allis- 


Chalmers-Blake type jaw crusher run at 230 rotations per minute, set for 
l/eminch discharge. Orushed ore and grizzly undersize fall into a 50-ton 
fine-ore bin, 
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From the fine~ore bin the ore is fed by a 15-inch by 6-foot Denver belt 
ore feeder traveling at 13 inches per minute to a 41/2~ by 5-foot open dis- 
charge ball mill loaded with forged-steel balls of 3-inch maximum size, 

The ball mill is lined with wave -type liners and is operated at 3e rota- 
tions per minute, through a Texrope drive. It is operated in closed circuit 
with a 12- by 18-inch Denver mineral ji« and an Akins classifier. The jig 
pulsates at 300 strokes per minute and the classifier rotates at 5-1/2 
rotations per minute. <A jig bed 2 inches deep, composed of 3/8-inch ball 
bearings, has been found much more satisfactory than the shot bed originally 
used. About 15 pounds of jig hutch is drawn on each shift, and the jig con- 
centrate is run over a half-size Wilfley table, which produces a tail, mid- 
dling, and concentrate; the middling is accumulated and run over the table 
again and the tails from the two runs are returned to the classifier. 
Concentrates from both runs and middling from the second run are amalga~ 
mated in the amalgam barrel. 


Classifier overflow passes over three ll-inch by 12e-foot tables ar- 
ranged in parellel and covered with rubber matting; tables slope 1-1/4 
inches per foot. Concentrates are removed from the matting every two days 
and amalgamated in the amalgam barrel with the jig concentrates. 


The amalgam barrel is operated when sufficient concentrates have ac- 
cumulated, usually about twice a month. The concentrates are ground for 
6 hours with mercury, lye, and about a dozen 4-inch steel balls. The amal- 
gam is retorted, and the rejects, which assay about 14 ounces of gold to 
the ton, are shipped to the smelter, 


Tails from the blanket tables are fed to the second cell of a 6-cell, 
15-inch, Denver sub-A flotation machine; this cell is used as a conditioner 
only. The pulp then goes to the last four cells in series; the concentrates 
from these cells are returned to the first cell for cleaning. Reagents are 
added to the feed to the conditioner cell by a Denver reagent feeder in the 
quantities shown in the table under the section on Metallurgical Data. 

Soda ash was used formerly but was definitely found to depress gold; con- 
sequently, its use was discontinued; the oresent rlotation circuit is 
virtually neutral. 


Flotation concentrates from the first cell are thickened in a 36-inch 
diameter cone, from which the pulp is discharged by a hand-operated dia- 
phragm pump and filtered in a pressure filter of local design and con- 
struction. The filter consists essentially of e round iron box 18 inches 
in diameter and 18 inches high, in the bottom of which is a spirally grooved 
plate covered with filter cloth. The box is nearly filled with concentrate, 
air pressure is applied, and the moisture is forced out through the spiral 
grooves, The filtered concentrate contains 10 percent moisture; it is then 
dried more thoroughly in pans and sacked for shipment in lined sacks of 100 
pounds capacity with cemented ends. 


The sacked concentrates are trucked 17 miles to Burgdorf in 3-ton loads} 
they are then reloaded in 10-ton trucks and hauled the remaining 550 miles 
to the smelter at Garfield, Utah. The total cost of trucking from the mine 
to the smelter is $26 per ton of concentrate. 
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Metallurgical data for 1937 


Gold Silver 


Head ‘ASSAY, OUNCES Per TON 64.6 s.0cartdieseeeeesetweeveses Osfla “20585 

Tail. assay, OUNCES PET tON siictddsivedcwatacageswectes. «0488 5670 
Tons crushed per hour of crusher operation Dba pws bere cowie eee eee sosee 10908 
fons milled per hour’ of mild Operation sssissasseeeeaeesesseewerveas O60 
Reagents per ton of ore milled: 


PETOTIORU NOs. 2: ie etree Te ee re ee ee eee coe 298 

KAN tt hate Oa 3o iticecn ceed earn Biaucatus livlatie ceded haan ceateacnseraeamy: tReet 

igs Ba t= at o> Bet mea ee ae ee Te ee ee ee 099 
Forged steel balls ...... sid ar ataaa Genie at ie eS Aa Miwieeaepe new swewse. 80D 


samnzle screen analvsis of tuj ls 


Mesh Percent Gold ounces Ean silver 
On 60 eseveevveevne8 0G ee@g 6) 6) 


Through 60, on 100... . 2. 4h : Trace: Trace 
Throush 100, on 200.. 34.10 0.03 1.48 
Through 200 ...ccceee 63.46 207 2.92 


Extraction 
Golds 


By amalgamation: | Percent 
NOM. JLE CONCEAL TOG: 214d. jirks tees see aeeeew wi aea eos 1303 
From table concentrate .....csceesoee errr eee ee 2. 34 


Total Cover ceaeeseeereveerscn ees eevee eeve eeeoneerveesn eeeaereoee 75.04 


BY 210 GHG LOM = % oc. eee eo wis Se tee a eer eee ee Pe ae WO eee Bee s ~ 17653 
Total oeeorereveveeevenev ee oon eeoeeenevreevrvrveenoeneeseeaeweeevseeeere @ @ 95.03 


Total extraction, gold and silver, for 1937: 


Gold @eseeeeecee a a a ee ee ee rr er a re 2 93.03 
DT VOL” giacids puss eat baie eect bore eee ew ees soccer eee e er eenee ‘ 50.71 


Cunces per ton 
Gold ee@erersereevseereeseve ee er oe 46. 5 


Did Ver ais teie ed Grea oe witch wee eee wees os 5a1a8 

| Percent 
TOA hrevjre ere wlaes ase eR eeeielas icjeseeeiuaecine aaa , U5 
CODDOY 4ie6e kaeceaes ee ee ee ; 1.3 
MOS. SCUYO-<¢.c0.6G8 40 beewe eek ek Derer tet metas 5.6 


6599 sO 


Google 


I.C. 


6599 


7024 
GENERAL OPERATING DATA 


Jabor 
Averacse labor distribution for 1937: 
Mini ngs 
Exploration and development: 


Miners on drifting and raising .....e.. 4 
Muckers on drifting and raising ....... 4 
2 


Miners in shaft wcoccccesees ee ee os 
MaCKers. 2 -SNELU 44440 s-<ke site Leesan 34 
Hoistmen: for’ shaft sivi<ecase ads eer ere 2 
Outside prospecting (hand mining) ..... 4 
OUOUS. Sctvals Se wee aa Gis w Wreenel See Rie eo ws 19 
Stoping (including tramning)! 

MINCGYS 2N: STOPOS:s siesee wien ole ere Srsle win Se 5 
Muckers in-/Sto0veS! 441.446.2608 se eens oes 5 
Muckers on general mine labor ....... re, 
Hand tramners (on upper levels) ....... l 
WOEOTMON ox ssw ehaes eee Serer eee ade 
DID DOSS: .6ie tas ia eins cee ee ree re i 


Total eeesenvneaeeeeesveeeovoeeeoeeeeeweresteeeveeeveeeeveeeseseeve 8 17 


Quitside labor: 
BLACSM C6 are cae euros a shen ee ee ee ae 
Compressor and warehouse man seer.secesre L 
(Millman takes care of comressor 
on hight shift) 

MIMOCY -t LAMCOM gach ois eee owe wi erecee ee we ecbet oe 
Power plant. Operators: 4ac<.4i0e0seaasan 3 

2 


General surface labor ......2e0.. ee ee 
Total @eeevsevsee¢ee#.ese¢#@®@ @eeeseosse#@s8@®@ oore@eoeeeneeeoeoeve er oe vee is 
Milling: 
Crusherman ....... Se cih ta cencbuesies wees eh witauene: Bio an tele Caeanere oo oa: 
Mill foreman - operator ....... ee ee arose ok 
Mill operator ee sie ean ete oe0eoee#eeevee @eeeeee re sive Ll 
Total @ee@e54u5eeseeee#ee-e eeeese%e#g04#4#eeoe#esekeee#*eg#eetee%e#¢@e@e @ @#*es2eeee%e?eese eee 3 


General supervision: 


Manager ati ud Cet ach rset oe teria nie nie Yer sewal eth oid eB ar bce eure ear, ott 

Assayer, engineer, bookkeeper ....-ceseceeee L 

Total ssi Greaies AdeinsPut sind aise eae eases oeeee coe 2 
Total om Gi rect Operation: <deiek ede hs.Fho heed Ras gies <9 
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Wage Ecale 


The following wage scale was in effect in September 1937: 


Per shift 


NONGrS “os 5844s gre Lele eles bie sHeiew. 09650 
MUCKOPrS: 6.0:ccacsrecewae-s (itecene “5500 
MOCO TING: a:é-oug earner Seba Serene 5250 
Timber TrameTrs: 6166346540 s0088 5.00 
Shaft miners: sii.008%684 re aes oe 
HOt SEmCN <3 60s a b-356.0 eee teneuiax “S600 
Vide sxe Studer wees eeewes e-. 3a 5O0 


CYUGhOPMen ¢s:twsc4-uw Sewee cote. 600 
BLOCKSMiGh. 2vswicckawterncadeex YOe500 


COMPFESSOLMEN: Savsasiaic cas cat ~ 5.00 

Outside lebor @eeeseee@eseeer#eeere&e8 8 @ Us 4o 

Power-plant operators ...... ia. “650 
Power 


Power requirements 


Connected power: 


Mines 


| Horsepower 
Compressor, single-stage Chicago Pneumatic, 
eOOKcubic=fo0t Capacity si<isess Ooi eeeeewweeseewawes, “DO 
Compressor, 2=staze, 8 by 10-inch, l4— by 

10-inch, 460-cubic-foot capacity at 

elevation of mine (6,500 feet) ...ceccccccccccecs aties <75 
Underground hoist motor driving Himco hoist, 

5,000—-pound rope pull at 150 feet ner minute ......56 25 


BAGEOry  CNAL CCl’ 6 vse scew 6 See Steele ede Sere erarere ee wee a tees 3, 
Wedee:-BNG 2671 DDI NE SAW ecb atk sow ee G sden twa ese aeons : 5 
Centritueal. “DUM odie dace sso. d-aeiek. se ee we eee sa wee: LD 
Total mine @®esaeaovoeveeseevse eseseeeveeeeeeeeeeeeoeeeveeee eoea@eseeveenvneva2e0eee @ 175 
Outside: 
Sawmill driven by take-off from tractor 
Mill: | 
CYUSNOe 4.4.3.3:5355 5. ous fui Seed Seecded eet icuccaarcha nace = ewe. 725 
Feeder ON 2 8 8 ce Oe: 8 ee eoeeoeeeee#e#e8t@eee#ee#eee@es ee @®eoeaeae@o@oeooeee#ee*eestfe#2¢es @ 1/2 


Ball mill and jig ee ee er | 50 


Classifi er ®@®eeeanegeoese@eeoesee#seeesveeseeseeesex7ieaeueeesrseteenseeeaeeveeeus2eeeeeunv#e8¢64e8 8 1-1/2 
Flotation (three 3-horsenower motors) ....sccceceseee§ YQ 
Miscellaneous .........0..% beeen aoe ee ae as Sra serie claieataaieaer ‘ 6 


Total mill @®ee@eeveeserev eee eoeveeeeveve ee @ eeeceeseveseseeeeeovnesvere 98 @ je 


Total connected .....ceseees eee e@ 8 © ooeesoeeveoenvevoeeeeeeve@aenweeeervrneseeeese7e es 8 8 267 
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1.03 702% 


Power consumption: — A metered record of power consumption is not kept. 
The usual load at the power house is 175 horsepower on day shift, 182 horse- 
power on afternoon shift, and 112 horsepower on night shift. This gives an 
approximate daily power consumption of 2,799 kilowatt hours, or about 91.66 
kilowatt~hours per ton mined and milled, These power requirements are 
firured on the basis of operation in late 1937 and include shaft development. 


Power Sunply 


Power is obtained from a power plant 4 miles from the mine. This plant 
was built originally for a neighboring mine but is now leased by the Golden 
Anchor Mining Co. Power is generated by a Rathbun-Jones Diesel engine di- 
rect=-connected to a 175 kilowatt generator; the Diesel has a sea-level rating 
of 250 horsepower; at the elevation of the power plant (6,000 feet) it de- 
velons 2le horsepower, Power is transmitted at 2,200 volts and is reduced 
to 4uo volts at the mine, 


Cost of Power Generation 


The plant consumes an average of 5,500 gallons of fuel oil per month 
and requires the attendance of three onerators when operating three shifts 
a day. The following tatle gives the cost of generating power, in cents 
per kilowatt hour: 


LADOY cocccoccccees OSHS 
Supplies......ee02. O45 
IMCL <O1l: ccewosauas- 6.760 
Penta. tise Sewease: Seco 


MOCAL: sihiuaseweses 1519 


Timber and Firewood 


Timber and firewood are cut locally and sawed at the mine; native pine 
and fir are used for most purposes, 


Mine timber is cut in 16-foot lengths with 6-inch tops at a contract 
price of $5 a cord; the larger pieces are sawed into lumber and the rest is 
cut and framed for various mine purposes. 


Sawing and framing are performed in a shed at the mine portal by the 
timber fremer assisted, when sawing lumber, by an extra man as off-bearer. 
With the American No. 1 sawmill driven ty the caterpillar tractor, two men 
can saw 6,000 feet of lumber per day with a fuel consumption of about 10 


gallons of gasoline. The direct cost of rough-sawed lumber is approximately 
as follows: 


Cut and deliver 1,000 board feet (about 1-1/4 cords © board’ feet feet 
at $5 a cord) @eeseeeeaeeveoevervreeveensvseeaneveeevevneeeev een e088 0 0 @ $6.25 se 


Gasoline, oa, reallons set $0.19, delivered .......ceeee ‘ 

Labor, ec men /S of a AY 76.866 0:0 es Shoo 6 a Oecd ee wee ane Lc 

Total cirect eevneeereeceecenecen eonreeesceoeneeneeneeeoeeeeenee® 7-193 
OS) sue = 
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Slabs from sawmill operation are used for lagging and cribbins; how- 
ever, they are not included in the 1,000 board feet on which fit a 2 ote! 
is based: 


This compares with a cost of $27 a thousand for lumber delivered from 
the nearest commercial sawmill. 


In the fall, 400 cords of mine timber is laid in for the winter's sup- 
ply. About 50 cords of wood is required to heat the mill during the winter. 
This wood is cut and delivered on contract in 5-foot lengths at a cost of 
$5.50 a cord. About 35 cords of wood is reauired for the cook house during 
the year; during the same period, about 215 cords is required to heat the 
two bunkhouses, 10 family cabins, manager's office, engineering office, and 
assay office. This wood is cut and delivered in 18-inch lengths at a con- 
tract price of $6 a cord. 


Cost of Freight and General Mininz Suoplies 


The cost of the principal mining supplies delivered to the mine in 1937 
was as follows: 


Dynamite; 
4O-percent SUTCNEEN: oaks odes ees $13,54 per 100 pounds. 
60-percent strength .......0-.5 15.34 do. 
BUSS. 35a aes aera ere-sw eRe we ala ee ae : 5.19 per 1,000 feet. 
CARS ec @sccisiieiedseweaieseerweweaen we sl> per 100, 
BUC OL L. Gate 8 SGA oe oa One 6 59S 0eee 0.11 per perros 


Timber (see section on timber and fire wood) 


Miscellaneous supplies cost the regular city prices plus a freight 
charge of $0.90 a hundred from Boise (176 miles); or $0.50 a hundred from 
McCall (47 miles). 


OPERATING COSTS 


The following costs-are averaged for 1937. During this period 9,546.63 
tons of ore was mined and milled; 11,243 tons-of waste trammed, and 2,933.11 
feet of development drifting and raising completed. <A shaft was also 
started and sunk 200 feet; sinking costs, however, are not included in the 
per-ton costs given below. Liability insurance and social-security taxes 
are included in the costs given; other taxes, depreciation, depletion, etc., 
are not included, a 
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Mining Costs Per Ton of Ore Mined 


Item Stoning maintenance | Total 


VADO LT) S26p anions eee a a $e 6 ® 
Explosives e.cccucees 020 
LIND OT (sg Soa ents a4 ee oO7 
Power and air ...wcoe. «5d 
Other supplies ...... oof 
Liability insurance . 12 021 
Ove rnende osu miscch e 31 62 


Total @eseeaeeesnseoeee#e#ee?@s#es@*e@ 3.78 3.15 0.06 6,99 

1/ Includes tramning. 

ef Includes supervision, assaying, engineering, office, and social~security 
taxes, 


gol: 
58 
74 


Millins Costs Per Ton of Ore itilled 


TSW OT ele id ts: bere ee Bee eed Bae sata awe e we. 
EOWCr: iw oahreaesis ena swe a eae ua aes ees fe 


Wood for hent .......2. Besa teetacccasarae eave ee 0034 
Other suppli es @eaeewese#eeee ee0eseoe54u40eoosev#s8#%e#e8#e4aee0ee%#e€8#e¢@ 47 
Mal nt enarce @eereree#e#e#ettke@eeese e ® eo@e@eoeeetee¢#es#seeaess e 02 


Express and mint (bullion) .....cceeees 213 
Freight end smelter (concentrates) ..... 15 
OvernGad cscs ais ta ttawewssaaaeae eens ol 
Total a a a a ee Pr a a i 2 oe 2.10 


Includes supervision, assaying, engineering, office, and social- 
security taxes. 


Summary of Mining and Millins Costs 


Mining: Per ton 
DOVELODMON YD: wie:seiw-cneareierespe seca ere Te ee coveccccce Pel 
DUO) LIS: isles sawme eal Meleise tose Cee e ee eee eee eee Delo 
MAINVONANCS oso 2e- co eee Skewes es ee a ane ee ere ar ae os 0.06 


Milling i Ra i NL ea A A ee a i 2.0 
Mining and milling ....... Sraceiese) Sa nackte aw 4 Goosen Seale eel aac ieeee. “Geog 


Cost of Sinxinr, Per Poel 


LavOP acy ticiduiahasewepebeaweaesenies $52.54 
EXP LOSLVCS: Ws ew wwe Gown do ein. ce arenes ss ede 
Power and air ......0% eet ee ee ee 4.51 
PIMUCY saree se oe eee ee ae een eeu das 09 


Other supplies eeensvseveeevneoseveeseaeveveeeenev70ne 0 6 @ 1.92 
Liability insurance e@eesevevertreevoeneeee 8 8 8 1.61 


Total @eoe@eoeeveeeereserenev020 8700280280088 88 8 068 e 


1/ Based on cost of sinking approximately 200 feet. This does not include 
cost of equipment or vreparation but does include a heavy pumping cost. 
Operations were generally Gee Un by heavy water flow. 
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Operating Costs in Units of Labor, Power, and Supplies 


Mining 
Development 
(exclusive of 
Item sinking) Stoping Total 
Labor, man-hours per ton: 
Drilling, blasting, and timbering . 0.89 Pee 2.41 
Mucking @eeenvnevsveeenreeeeeosevuenevneeense 089 le fe 2.61 
Tramming @eeecvese evvsenuene eeesves eevee ch 226 54 
Supervision Ceoevneveeeseeveserreeseoses e ate) 226 52 
General. a guseuiseiieeuiedeaaten aces : 33 234 6] 
Total Peeeececececeoeersense enreeeee 2.65 4.10 6.75 
Average tons per man=sbtift ...... i 0.467 0.723 1.19 
Power and supplies: 
Explosives, pounds per ton: 
4o-percent strength .......c0. 1.08 1.49 Co5T 
60-percent strength ........0- 22d -- ee 
Total Pee eee eer evecevrvce e 1.34 1.49 2.83 
Timber, board feet per ton ....... : €00 25/7 H57 
Power, kw.-hrs. per ton ....... saeap 2) 22.05 25.10 47.25 
Other supplies, percent of total | 
Supplies: and: POW6r 4.icwseissetuau, .4O.eL 38.90 39-5 
Total supplies and power, per- 
cent of total cost ...eressee 290ce 25.1 26.8 
Milling 


Labor, man-hours per ton milled: 
CrUusnlne’ ocitaes etes Miatvaeweeerd tea Uy 
OpETATINE “scadntciesesestsceebauwagecen: a0 
General: MADOl nc5b-65 kek 6 eee wow aise ww. «ee 
TOUGL ese eoaeaes were res ee ee ee ea De9 


Power, kw-hrs., per ton milled ....... (wees 50ee> 
Reagents, pounds per ton milled ........008- 26cl 
Steel, pounds per ton milled: 
ALAS). sida esevaraee etn erate ace ewok Ow lee Bee 3655 
AMOS: wieaeies wes neater ee eaae eae eee WOOT 
DOtal ane ds sis Weeteeaaaweeeeasen- 4erOT 
Wood for heat, cords per ton ciccecccccvese eCcvd 


i/ Includes outside labor directly cher.cenole to underground o1 eration, 
2/ Power consumption for sinking was 14.18 low.—hrs, per ton mined curing 
the period of sinking. 


6599 ~ 15 - 


Google 


